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(54) Method and apparatus for surpressing music on hold 



(57) The subject invention is directed to a method 
and system for removing music or other unwanted noise 
from a conference call particularly when the music or 
other unwanted noise is not directly under the control of 
the telecommunication equipment the user is attached 
to and using. The method and system detects the un- 



wanted sound, deactivates the sound source or discon- 
nects from the line carrying the sound, monitors the dis- 
connected line for voice energy, and reconnects the line 
when voice energy is detected. This capability provides 
the telecommunications equipment user with control 
over unwanted music sources being provided by equip- 
ment located either in the private or public networks. 
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cated on a telecommunication connection; 

(b) monitoring the telecommunication connection 
(e.g., a time slot or space slot corresponding to a 
subscriber or trunk) for at least one of the first type 
of sound energy and a second type of sound energy 
(e.g., voice energy) different from the first type of 
sound energy; and 

(c) terminating the suppression when at least one 
of (i) and (ii) occurs: 

(i) the second type-of sound energy is commu- 
nicated on the telecommunication connection 
or 

(ii) the first type of sound energy is no longer 
communicated on the telecommunication con- 
nection (e.g., is not detected on the connection) 
for a predetermined time period, the holding op- 
eration is terminated, and/or the connection is 
terminated). This method provides the telecom- 
munication equipment with the capability of re- 
moving unwanted "music-on-hold" from a tele- 
phone conversation, even when the source 
ofthe "music-on-hold" is not directly under the 
control of the telecommunication equipment 
that the user is attached to and using. The 
method thus provides the user with control over 
unwanted music sources being provided by 
equipment located in either private or public 
networks so that parties on hold can converse 
without the interference of music. The sup- 
pressing step is terminated in step (c) manually 
or automatically either when music is no longer 
detected, voice energy is detected, when the 
party is no longer on hold, (and the first type of 
sound energy ceases which is the same as (ii) 
above) and/or the telephone conversation 
ends. 




1 

Description 

FIELD OFTHE INVENTION 

[0001] The method and apparatus ofthe present in- 
vention is directed generally to suppressing unwanted 
sound during a telephone conversation and specifically 
to suppressing unwanted music during a telephone con- 
versation. 

BACKGROUND OFTHE INVENTION 

[0002] It is a common occurrence in telephone con- 
versations for one party to place another party on hold 
while the former party performs tasks, such as referenc- 
ing records, answering another telephone call, and the 
like. Many telecommunication systems play music dur- 
ing the duration ofthe holding period to provide a pleas- 
urable distraction for the holding party. 
[0003] Although many parties prefer to listen to music 
during the holding period, some parties would prefer to 
suppress or deactivate the music, particularly where 
three or more parties are engaged in a conference call. 
In conference calls involving three or more parties, the 
music can impede the holding parties' ability to engage 
in a conversation during the holding period. 
[0004] Existing telecommunication infrastructures do 
not have the capability of suppressing or deactivating 
the music, unless the source of the music is local to the 
telecommunication equipment serving the holding party. 
It is often not possible for the remote telecommunication 
equipment to process deactivation commands from the 
local switch. 

SUMMARY OFTHE INVENTION 

[0005] The method and architecture ofthe present in- 
vention solves these and other problems and represents 
a significant advancement over the art. Generally, the 
present invention is directed to methods and architec- 
tures for suppressing entirely or partially (i.e., reducing 
the amplitude of) undesirable sound energy, such as 
music, and/or detecting such undesirable sound energy 
on a telecommunication connection. 
[0006] In a first embodiment, a method for suppress- 
ing undesirable sound, such as music, during a telecom- 
munication interaction is provided. The telecommunica- 
tion interaction can be a telephonic communication via 
the public switched telecommunication network 
(PSTN), a local area network (LAN), a mobile telephone 
switching office (MTSO), and combinations thereof. The 
method includes the steps of: 

(a) initiating (e.g., by generating and/or transmitting 
a suppression and/or detection signal, setting up 
appropriate data structures to track and/or maintain 
the suppression feature, etc.) the suppression of a 
first type of sound energy (e.g., music) communi- 



[0007] The suppression can be performed in a variety 
40 of ways. For example, the suppression can be per- 
formed by disconnecting a user from the telecommuni- 
cation connection (e.g., by removing a time slot and/or 
space slot corresponding to the connection from a list 
of active time slots and/or space slots for the users or 
45 subscribers involved in the telephone conversation), fil- 
tering out the first type of sound energy from sound en- 
ergy transmitted by the telecommunication connection, 
deactivating the source ofthe first type of sound energy, 
reducing the amplitude (volume) of the first type of 
50 sound energy, etc.. 

[0008] The suppression can be initiated in response 
to a variety of events. For example, the events can in- 
clude: 

55 (a) receiving a signal from a subscriber or user to 
suppress the first type of sound energy; 
(b) determining that the telecommunication connec- 
tion is conducting the first type of sound energy; 
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and/or 

(c) determining that the telecommunication connec- 
tion has not conducted the second type of sound 
energy for a predetermined period. In one configu- 
ration when the suppression is initiated, a compu- 
tational component determines whether a suppres- 
sion command is to be transmitted to a remote (pub- 
lic) computational component or to a local (private) 
computational component. 

[0009] The signal can be generated by the subscriber 
or user by any suitable technique such as by pressing 
a button, entering an access code, or automatically by 
a system manager or administrator or by using a flag or 
indicator whenever a conference call is initiated, or 
when the presence of the first type of sound energy or 
the absence of the second type of sound energy is de- 
tected. In one configuration, the telecommunication 
equipment attaches music detection circuitry to the con- 
ference call. The circuitry identifies which leg of the call 
is playing music and then isolates that leg from the rest 
of the call. In another configuration where a number of 
telecommunication connections are participating in the 
conference call, the determining steps are repeated for 
each connection. 

[0010] Once the telecommunication equipment iso- 
lates the leg of the call communicating the first type of 
sound energy from the rest of the call, the telecommu- 
nication equipment continues to monitor the isolated 
leg, waiting for the first type of sound energy to cease 
and/or to be replaced by the second type of sound en- 
ergy. In oneconfiguration once the second type of sound 
energy is detected, the leg of the call is reconnected au- 
tomatically and the party who placed the call on hold is 
again part of the original conversation. In this manner, 
the subject invention insures that the disconnected party 
is reconnected to the conference call to avoid the loss 
of any of the disconnected party's voice communica- 
tions. 

[001 1 ] In yet another embodiment, a method for sup- 
pressing undesirable sound energy during a telecom- 
munication interaction is provided that includes the 
steps of: 

(a) receiving a signal to suppress a first type of 
sound energy on one or more telecommunication 
lines; 

(b) determining which of the one or more telecom- 
munication lines are communicating the first type of 
sound energy; and 

(c) generating one or more commands to suppress 
the first type of sound energy on a telecommunica- 
tion line communicating the first type of sound en- 
ergy. The first type of sound energy is thereafter 
suppressed by any suitable technique, including the 
techniques discussed above. 

[0012] In another embodiment, a system for sup- 



10 



15 



pressing undesirable sound during a telecommunica- 
tion interaction is provided that includes the following 
components: 

(a) suppressing means for suppressing a first type 
of sound energy; 

(b) monitoring means for monitoring a telecommu- 
nication connection for at least one of the first type 
of sound energy or a second type of sound energy 
different from the first type of sound energy; and 

(c) terminating means4or terminating the suppress- 
ing step when the second type of sound energy is 
communicated on the telecommunication connec- 
tion or when the first type of sound energy is no 
longer communicated on the telecommunication 
connection. 



[0013] In yet another embodiment, a system for sup- 
pressing undesirable noise during a telecommunication 
so interaction is provided that includes the following com- 
ponents: 



(a) a call processor for managing a plurality of tele- 
communication connections including a first tele- 
communication connection communicating sound 
energy; and 

(b) a sound energy detector, in communication with 
the call processor via a communications line, for de- 
tecting a first type and/or a second type of sound 
energy and for generating a detection signal. In a 
first mode when the detection signal is indicative of 
the presence of the first type of sound energy or the 
absence of the second type of sound energy on the 
first telecommunication connection, the call proces- 
sor causes suppression of the first type of sound 
energy. In a second mode when the detection signal 
is indicative of the absence of the first type of sound 
energy or the presence of the second type of sound 
energy on the first telecommunication connection, 
the call processor does not cause suppression of 
the first type of sound energy. 



25 



30 



35 



40 



so 



55 



[0014] The system can also have a number of differ- 
ent configurations. For example, in one configuration 
the call processor manages user time slots and/or space 
slots and includes a table of active time slots and/or 
space slots that excludes in the first mode a suppressed 
time slot and/or space slot corresponding to the first tel- 
ecommunication connection and includes in the second 
mode the suppressed time slot and/or space slot. The 
call processor can include a plurality of tables of active 
time slots and/or space slots for a plurality of users or 
connections. Each table corresponds to a different user 
of or connection to the system. In another configuration, 
the system can include a plurality of sound energy de- 
tectors for simultaneously monitoring a plurality of tele- 
communication connections or lines. 
[0015] The above-described embodiments or config- 
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u rations are neither complete nor exhaustive. As will be 
appreciated, other embodiments ofthe invention are 
possible utilizing, alone or in combination, one or more 
of the features set forth above and described in detail 
below. 

BRIEF DESCRIPTION OFTHE DRAWINGS 
[0016] 

Figure 1 depicts a system architecture according to 
one embodiment of the present invention; 
Figure 2 depicts a flow schematic according to one 
embodiment of the disconnect flowchart of the 
present invention; and 

Figure 3 depicts a flow schematic according to one 
embodiment of the reconnect flowchart of the 
present invention. 

DETAILED DESCRIPTION 

[0017] Figure 1 depicts a telecommunication architec- 
ture according to one embodiment of the present inven- 
tion that can be based on any suitable architecture such 
as "DEFINITY," a product sold by Lucent Technologies, 
Inc. The architecture is a switching system 10 (e.g., a 
PBX) that includes a call processor 1 4 for setting up ap- 
propriate data structures to track and maintain a feature 
during its activation and use, for receiving and process- 
ing messages from and for generating and transmitting 
messages to one or more remote (i.e., nonlocal) com- 
putational components (e.g., another switching sys- 
tem), and for receiving and processing local messages 
from and for generating and transmitting local messag- 
es to one or more local computational components, one 
or more sound energy detectors 30, and one or more 
subscribers 38a and 38b, all interconnected by a com- 
munications line 42, which is typically a TDM bus. 
[0018] One or more remote users are interconnected 
to the switching system 1 0 via a corresponding number 
of trunks 46a,b. For purposes of explaining the opera- 
tion of the system, two remote users are assumed to be 
connected to the switching system 1 0 via trunks 46a,b. 
As will be appreciated, more or fewer subscribers and 
remote users can be connected to the switching system 
1 0 at any one time. For the sake of clarity, a time slot is 
used as the vehicle to carry sound energy. In general, 
any facility that can carry sound energy can be used (e. 

g-. IP). 

[0019] In the architecture shown, a conference call is 
being held among subscribers 38a,b and the two remote 
users connected to the switching system via the trunks 
46a,b. Each subscriber 38a,b talks to a time slot TS#1 
and TS#2, respectively. Each trunk 46a,b talks to a time 
slot TS#3 and TS#4, respectively. In constructing the 
conference call, the call processor 14 ordered user A to 
listen to time slots TS#2, TS#3, and TS#4; user B to lis- 
ten to time slots TS#1, TS#3, and TS#4; trunk 46a to 



listen to time slots TS#1 , TS#2, and TS#4; and trunk 
46b to listen to time slots TS#1 , TS#2, and TS#3. These 
lists of time slots are the table of active time slots for 
each of user A, user B, trunk 46a, and trunk 46b. 
5 [0020] Referring to Figures 2 and 3 S the operation of 
the architecture will be explained for the conference call 
shown in Figure 1 . One of the subscribers 38a and 38b 
activates a command to suppress music being received 
over a time slot in its table of active time slots. The sup- 
10 press-music-on-hold (SMOH) message can be activat- 
ed in any suitable mannerrsuch as by pressing a button 
on the subscriber's telephone, entering an access code 
into the switching system 1 0, etc. Alternatively, the com- 
mand can be activated automatically if a conference call 
15 is initiated or participated in by a user or subscriber or 
if the detector 30 detects, on any active time slot, the 
presence of music or the absence of voice energy for a 
predetermined time period. In box 50, the SMOH mes- 
sage is received. 
20 [0021] In response to the SMOH message, the call 
processor 14 sets up appropriate data structures to 
track and maintain the music suppression feature. For 
example, the call processor 14 determines 54 the inter- 
connected trunks 46 and subscribers 38 and sends 58 
25 a message to the detector 30 to detect music on the time 
slot corresponding to a first active time slot in the sub- 
scriber's table of active time slots. 
[0022] The detector 30 determines 62 if music is 
present on the time slot by any of one or more tech- 
no niques. For example, the detector 30 can listen for voice 
energy on the time slot and, if none is detected for a 
predetermined period of time, conclude that the time slot 
is transmitting music. 

[0023] As will be appreciated, voice energy can bede- 

35 tected by any of a number of existing call classifiers. 
Techniques for detecting voice energy are discussed in 
detail in Lawrence Rabiner and Biing-Hwang Juang, 
"Fundamentals of Speech Recognition', published by 
Printice Hall in 1 993, which is incorporated herein by this 

40 reference. For example, voice energy can be identified 
by various techniques, such as spectral density analy- 
sis, LPC, phoneme detection and the like. Music, or any 
other non-speech sounds, can be identified as energy 
that is non-speech with a high degree of certainty. Alter- 

45 natively, the detector 34 can detect music directly using 
one or more characteristics of music, such as the fre- 
quency characteristics of the music energy, the ampli- 
tude characteristics of the music energy, and the like. 
Alternatively, both speech or voice energy and music 

50 energy can be detected independently to reduce the 
likelihood of a false positive identification and thereby 
avoid cutting off valid human voice streams (e.g., reduce 
the risk of making an erroneous determination whether 
the time slot is carrying music energy). 

55 [0024] The call processor 14 receives a status signal 
from the detector 30 regarding the status of the time slot 
being monitored. 

[0025] If music is detected on the time slot being mon- 
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itored, the call processor 14 determines 66 whether the 
suppression or removal of the music is to be handled 
locally by the switching system (e.g., whether the time 
slot corresponds to a local subscriber or a remote user). 
If the music can be suppressed locally (which for time 5 
slots TS#1 and TS#2 it can be and for time slots TS#3 
and TS#4 it cannot be), the call processor 1 4 directly or 
indirectly sends a message to the music source in the 
switching system 10 to deactivate 70 the music. 
[0026] If the music cannot be suppressed locally, the 10 
call processor 14 determines 74 whether a message 
can be sent on the trunk corresponding to the time slot 
being monitored to a remote node, such as a remote 
switching system (not shown). If a message can be sent 
on the trunk, the call processor 1 4 sends 80 a message *5 
in QSIGora similar protocol via an ISDN PR I connection 
to the remote node to suppress the music. The QSIG 
specification is supported by ISO documents, such as 
ISO 11572 (Basic Call) : ISO 11582 (General Function 
Protocol), and ISO 11572 (Manufacturer Specification 20 
Information). As will be appreciated, the message is de- 
fined per the manufacturing specification rules for the 
protocol, and the remote node can be another "DEFIN- 
ITY" architecture or another telecommunication archi- 
tecture that may or may not be able to implement re- 25 
moving or suppressing music produced by a music 
source local to the architecture. 

[0027] In response to the message, the remote 
switching system determines whether any of the inter- 
connected subscriber(s) of that system put the call on so 
hold and, if so, proceeds to deactivate the music or oth- 
erwise stop the music from being played. The remote 
switching system sends a message back to the switch- 
ing system 10 indicating that the music has been re- 
moved from the call. Typically, only the remote switching 35 
system removing the music sends a confirmation mes- 
sage back. If a message is received and the remote 
switching system does not have the call on hold or is not 
playing music, then no message is sent back. In the 
event that no message is sent back, the switching sys- 40 
tern 10 performs additional processing as noted below. 
If a message is received from a remote switching sys- 
tem, the call processor 14 adjusts its data structures to 
show that the request has been processed. 
[0028] If the message cannot be sent on a trunk (or If 
the remote switching system is not configured to sup- 
press the music), the call processor 14 isolates the time 
slot corresponding to the trunk by removing 84 the time 
slot corresponding to the trunk from a table of active time 
slots assigned to each of the other parties on the call, so 
namely one or both the subscribers 38 and one or both 
trunks 46. 

[0029] If there is no music detected on the time slot, 
if the music source is deactivated in box 70, or if a time 
slot is removed in box 84 (i.e., the circuit stops listening ss 
to that particular time slot), the call processor 1 4 deter- 
mines 88 whether there is another time slot in the tele- 
phone call (other than the time slot of the party initiating 
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the SMOH message) that has not previously been mon- 
itored. When the steps are repeated for each such time 
slot, the process is terminated. 

[0030] Referring to Figure 3, the process for reactivat- 
ing the isolated time slot(s) is illustrated. After a time slot 
(s) is isolated (i.e., the circuit stops listening to that par- 
ticular time slot), the call processor 14 instructs the de- 
tector 30 to listen on the isolated time slot(s) for voice 
energy, an absence of music for a predetermined time, 
or a combination thereof. This state will continue until 
the call detector, 30 uplinks a message to the call proc- 
essor 14 that the detector 30 detects voice energy or 
that music has not been detected on the time slot for a 
predetermined period of time or the conference call 
ends. In the event that the former two events occur, the 
call processor 14 readjusts its data structures to recon- 
nect the isolated time slot back onto the conference call 
(e.g., adds the isolated time slot to the table of active 
time slots assigned to each of the other participants in 
the conference call). As noted, a call classifier is typical- 
ly used as the detector in a PBX. 

[0031] Figure 3 depicts this process for an architec- 
ture in which the monitored time slot is the isolated time 
slot. The detector monitors (or samples) 100 the time 
slot either continuously or periodically (at predetermined 
time intervals). The detector 30 determines 104 if sound 
energy has been received since the last sample. If so, 
the detector 30 determines 108 if the sound energy is 
music. If not, the isolated time slot is added back 112 to 
the tables of active time slots corresponding to the other 
time slots in the conference call (i.e., the circuits are in- 
structed to listen to the time slot again). If the detector 
determines that the sound energy is music or if no sound 
energy has been received since the last sample, the de- 
tector 30 returns to the monitoring step 100. 
[0032] The dotted lines in Figure 3 represent altera- 
tions to the method if the monitoring or sampling is done 
discontinuously or in discrete time intervals. 
[0033] The process for reactivating the music source, 
whether local or remote, is relatively straightforward. For 
deactivation of a local music source, the processor re- 
activates the music source at a predetermined time or 
event. For example, upon conclusion of the conference 
call, the processor would forward a suitable control sig- 
nal to reactivate the music source in the event a party 
is placed on hold in a later conversation. Likewise, 
where the deactivated music source is remote, the proc- 
essor can transmit in the proper protocol a control signal 
to the remote switching system, either selectively on one 
trunk or generally on all active trunks to reactivate the 
remote music source. The signal would be transmitted 
upon a predetermined event, including the events de- 
scribed above. In this manner, the music source would 
be enabled for a subsequent telephone conversation in- 
volving the same or other parties. 
[0034] The foregoing description of the present inven- 
tion has been presented for purposes of illustration and 
description. Furthermore, the description is not intended 
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to limit the invention to the form disclosed herein. Con- 
sequently, variations and modifications commensurate 
with the above teachings, and the skill or knowledge of 
the relevant art, are within the scope of the present in- 
vention. By way of example, music suppression can be 
performed by filtering out the music energy from the sub- 
ject time slot while leaving the time slot as part of the list 
of active time slots corresponding to each of the other 
time slots involved in the conference call or otherwise 
disconnecting a user or subscriber from the switching 
system. The above-described invention can be used for 
an architecture using space slots or a combination of 
time slots and space slots for call management The 
above-described invention could eliminate steps 58 and 
62 and simply assume that the music is attributable to 
a source that is external to or remote from the switching 
system 1 0. In that event, the switching system 1 0 could 
send messages on all active trunks (e.g., in QSIG or IP 
protocol) to deactivate any music source and/or remove 
all time slots corresponding to active trunks from the ta- 
bles of active time slots. The embodiments described 
herein above are further intended to explain best modes 
known for practicing the invention and to enable others 
skilled in the art to utilize the invention in such, or other, 
embodiments and with various modifications required 
by the particular applications or uses of the present in- 
vention. It is intended that the appended claims be con- 
strued to include alternative embodiments to the extent 
permitted by the prior art. 



Claims 

1 . A method for suppressing undesirable sound ener- 
gy during a telecommunication interaction, com- 
prising: 

initiating the suppression of a first type of sound 
energy communicated on a telecommunication 
connection; 

monitoring the telecommunication connection 
for at least one of the first type of sound energy 
and a second type of sound energy different 
from the first type of sound energy; and 
terminating the suppression when at least one 
of (I) and (II) occurs: 

(i) the second type of sound energy is com- 
municated on the telecommunication con- 
nection and 

(ii) the first type of sound energy is no long- 
er communicated on the telecommunica- 
tion connection, 

2. The method of Claim 1 , wherein the suppression is 
performed by removing at least one of a time slot 
and space slot from a list of active time slots, space 
slots, or combination thereof. 



3. The method of Claim 1 , wherein the suppression is 
performed by filtering out the first type of sound en- 
ergy from sound energy transmitted by the telecom- 
munication connection. 

5 

4. The method of Claim 1 . wherein the first type of 
sound energy is music and the second type of 
sound energy is voice energy. 

10 5. The method of Claim 1 , further comprising: 

receiving a signal to suppress the first type of 
sound energy; 

first determining that the telecommunication 
15 connection is communicating the first type of 

sound energy; and 

second determining whether a suppression 
command is to be transmitted to a remote com- 
putational component. 

20 

6. The method of Claim 5, further comprising: 

repeating the first and second determining 
steps for a second telecommunication connection. 

2 5 7. The method of Claim 5, wherein, when the suppres- 
sion command is not to be transmitted to a remote 
computational component, the suppression is per- 
formed by: 

30 removing a time slot or space slot correspond- 

ing to the telecommunication connection from 
a list of active time slots or space slots; and 
wherein, when the suppression command is to 
be transmitted to a remote computational com- 
35 ponent, the suppressing step includes: 

deactivating a source of the first type of sound 
energy. 

8. A method for suppressing undesirable sound ener- 
40 gy during a telecommunication interaction, com- 
prising: 

receiving a signal to suppress a first type of 
sound energy on one or more telecommunica- 
45 tion lines; 

determining which of the one or more telecom- 
munication lines are communicating the first 
type of sound energy; and 
generating one or more commands to suppress 
50 the first type of sound energy on a telecommu- 

nication line communicating the first type of 
sound energy, whereby the first type of sound 
energy is suppressed. 

55 9. The method of Claim 8, further comprising: 

monitoring the telecommunication line commu- 
nicating the first type of sound energy for at 
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least one of the first type of sound energy and 
a second type of sound energy different from 
the first type of sound energy; and 
terminating the suppression of the first type of 
sound energy when at least one of (i) and (ii) 
occurs: 

(i.) the second type of sound energy is 
communicated on the one or more tele- 
communication lines and 
(ii.) the first type of sound energy is not 
communicated on the one or more tele- 
communication lines for a predetermined 
time period. 

1 0. The method of Claim 8, wherein suppression is per- 
formed by removing at least one of a time slot and 
space slot from a list of active time slots, space 
slots, or combination thereof. 

11. The method of Claim 8, wherein the first type of 
sound energy is music and that the second type of 
sound energy is voice energy. 

1 2. The method of Claim 8, wherein suppression is per- 
formed by filtering out the first type of sound energy 
from sound energy being communicated by the tel- 
ecommunication line communicating the first type 
of sound energy. 

13. A system for suppressing undesirable sound ener- 
gy during a telecommunication interaction, com- 
prising: 

suppressing means for suppressing a first type 
of sound energy; 

monitoring means for monitoring a telecommu- 
nication connection for at least one of the first 
type of sound energy or a second type of sound 
energy different from the first type of sound en- 
ergy; and 

terminating means for terminating the sup- 
pressing step when the second type of sound 
energy is communicated on the telecommuni- 
cation connection or when the first type of 
sound energy is no longer communicated on 
the telecommunication connection. 

14. The system of Claim 8, wherein the suppressing 
means includes means for removing at least one of 
a time slot and space slot from a list of active time 
slots, space slots, or combination thereof. 

15. The system of Claim 8, wherein the suppressing 
means includes means for filtering out the first type 
of sound energy from sound energy transmitted by 
the telecommunication connection. 



16. The system of Claim 8, wherein the first type of 
sound energy is music and the second type of 
sound energy is voice energy. 

5 17. The system of Claim 8, further comprising: 

means for receiving a signal to suppress the 

first type of sound energy; 

first means for determining whether the tele- 

10 communication connection is communicating 

the first type of sound energy; and 
when the telecommunication connection is 
communicating the first type of sound energy, 
second means for determining whether a sup- 

15 pression command is to be transmitted to a re- 

mote computational component or to a local 
computational component. 

18. The system of Claim 17, wherein the suppression 
20 command is not to be transmitted to a remote com- 
putational component and the suppressing means 
includes: 

means for removing at least one of a time slot 
and space slot corresponding to the telecommuni- 
25 cation connection from a list of active time slots, 
space slots, or combination thereof. 

19. A system for suppressing undesirable sound ener- 
gy during a telecommunications interaction, com- 

30 prising: 

a call processor for managing a plurality of tel- 
ecommunication connections including at least 
a first telecommunication connection transmit- 

35 ting sound energy; and 

a sound energy detector, in communication 
with the plurality of telecommunication connec- 
tions and call processor, for detecting at least 
one of a first type and a second type of sound 

40 energy and for generating a detection signal, 

whereby in a first mode when the detection sig- 
nal is indicative of the presence of the first type 
of sound energy or the absence of the second 
type of sound energy on the first telecommuni- 

45 cation connection, the call processor causes 

suppression of the first type of sound energy 
and, in a second mode when the detection sig- 
nal is indicative of the absence of the first type 
of sound energy or the presence of the second 

so type of sound energy on the first telecommuni- 

cation connection, the call processor does not 
cause suppression of the first type of sound en- 
ergy. 

55 20. The system of Claim 1 9, wherein the first type of 
sound energy is music and the second type of 
sound energy is voice energy. 
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21 . The system of Claim 1 9, wherein the call processor 
manages at least one of user time slots and user 
space slots and includes a table of active time slots, 
space slots, or combination thereof that excludes at 
least one of a suppressed time slot and space slot 5 
corresponding to the telecommunication line in the 
first mode and includes the at least one of a sup- 
pressed time slot and space slot in the second 
mode. 



22. The system of Claim 1 9, wherein the call processor 
manages at least one of user time slots and space 
slots and includes a plurality of tables of active time 
slots, space slots, or a combination thereof, each 



23. The system of Claim 1 9, further comprising: 

a filter for removing the first type of sound en- 
ergy from sound energy communicated on the tel- 



24. The system of Claim 19, further comprising a plu- 
rality of sound energy detectors for simultaneously 
monitoring a plurality of telecommunication connec- 



10 



table corresponding to a user of the system. 



15 



ecommunication connection. 



20 



tions. 



25 



30 



35 



40 



45 



50 



55 



8 



BNSDOCID: <EP 1 156847 A 1J_> 



EP 1 156 647 A1 



FIG. 1 




BNSOOCID: <EP 1156847A1_I_> 



9 



EP 1 156 647 A1 



FIG. 2 



50 



54- 



58- 



RECEIVE SMOH SIGNAL 



I 



DETERMINE 
INTERCONNECTED 
TIME SLOTS 



I 



SEND MESSAGES TO 
DETECTOR TO DETECT 
MUSIC ON TIMESLOT 




84 



SEND MESSAGE 
TO DEACTIVATE 
MUSIC SOURCE 



REMOVE TIME SLOT 
FROM TABLES OF 
ACTIVE TIME SLOTS 



DEACTIVATE 
MUSIC SOURCE 




BNSOOCia <EP 1 1 56847A1J_> 



10 



EP 1 156 647 A1 




BNSDOCID: <EP 1156847A1J_> 



11 



EP 1 156 647 A1 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 01 30 3976 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Cttatioft of document with Indication, 
of naftwant passages 



where appropriate, 



Relevant 
to cfabn 



CLASSIFICATION OF THE 
APPUCATjOW (lnt.CI.7) 



US 5 548 638 A (YAHAGUCHI NAOYUKI ET AL) 
20 August 1996 (1996-08-20) 



* abstract; figures 1-4 * 

* column 2, line 9 - column 3, line 44 * 

* column 8, line 34 - column 9, line 14 * 

* column 10, line 45 - line 63 * 

US 5 701 340 A (ZWICK NICHOLAS) 
23 December 1997 (1997-12-23) 

* abstract * 

* column 3, line 34 - line 47 * 



1,2,4-8, 
10,11, 
14, 
16-21,24 
9,13 



9,13 



H04M3/428 
M04M3/56 



TECHNICAL RELOS 

(M.a.7) 



H04M 



The present search report has been drawn up tor afl claims 



THE HAGUE 



24 September 2001 



Uillems, B 



CATEGORY OF CITED DOCUMENTS 

X : pvtejfariy relevant If takenalone 
Y i pvficufartjr ndevsnt V combined 
toJiwnt olthB tamo category 
A z technologies! boofcQimnd 



P : IntermedUte document 



T : theory or pdncJpfe untfanyng the Invention 
E : e*rfler pster* document, but pufalshed on, e 

after tie fStnQ date 
D : document ctted hi the application 
L : document chad far other reasons 



of the same patent femtty, corresponding 



BNSDOCID. <EP 1 156647A1 J_> 



12 



EP 1 156 647 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 01 30 3976 



This annax lists th* patent family mambera n^sOng to the patent documents cited tn the above-mentioned European search report 
The me mb er * are as contained In the European Patent Office E DP file on 

The European Patent Ofltee Is tn no way 0at*e tor ttie«e partteutara whJcti are merely given for the purpose of Information. 

24-09-2001 



Patent document 
cted tn search report 



Publication 



Patent family 
mamber(s) 



PubOcation 



US 5548638 



20-08-1996 



JP 
JP 
JP 
JP 
JP 
JP 



2845070 B2 
6189004 A 
2856012 62 
6197049 A 
2894130 B2 
6196953 A 



13-01-1999 
08-07-1994 
10-02-1999 
15-07-1994 
24-05-1999 
15-07-1994 



US 5701340 



23-12-1997 NONE 



i For more details about this annex : see Offtctal Journal of the European Patarrt Office. Mo. 12/82 



BNSOOCID: <£P 1 166647 A 1J_> 



13 



